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(57) Abstract: A three-dimensional magnetic direction sensor (10a) includes a first sensor (101), a second sensor (102), and a third 
0O sensor (103), each of which is a magneto-impedance sensor element (10) having a magnetism sensing body (2) whose characteristics 

change according to an external magnetic field, an insulation body (4) formed to allow the magnetism sensing body (2) to pass 
£3 therethrough, and an electromagnetic coil (3) consisting of foil-like electrically conductive patterns (31, 32) disposed adjacent each 
25 other on the outer surface of the insulation body (4). The first sensor (101), second sensor (102), and third sensor (103) are disposed 
O such that the directions in which the magnetic filed detection sensitivities of the magnetism sensing bodies (2) are at their maximum 

are orthogonal to each other. 
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TV^o Sfc* Hl2tt, Y*|#|3U i-jfefc>*>, Sg2i?^102<Dte?tll£M^ft 
^i^^cS^Tca^fiir^iMOa^ov^ Y#|II!9teIIIlE§^£S?0>#l-fe>' 
lM01^:I^m3ir^l03<^W^iff-^(D^b^U-CV^?) o $^>^, 013^ X$fe;fy 

ipi, ^ii?^ioi(DM^tii^l&{t:^[^tr^Wc3^7cato{i-fe^ 

iMOaiCOV vC, XfftIUt9^lH]^^fc^<7)^2ir^lM02^.t>^3^lM03O 
^-fe^lOl, 102, 103cDW^jjf ^(D^ZZmmzMfeVX^^o 
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[0073] #(-1, ^JO32fe5ck^tfc-fe^lM0a-Ctt, 2fr5tzfx*±x\z:&r)j!mUt.m3 J t 

[0074] £p>^ ±iEMim^-io«, mmmmmmi iztefmJtm&mii&mmLxm&x, 

[0075] *MXn, mm.fcb\^XT*^7TX]74 J r2%&mL.X^Z> 0 Mttfg 

*£b\z.mux%, m^mm.^-m, uh-rzt^x^ 0 ^lt, z.<om&\a^ mi 

[0076] £©±5fcl*»3>f/U3©l*— ^MSfc9 (*ffi**Sfe»9)©#j»IWWSr/h*<U-C, 
©J;5^M|3>r/^3O¥{tft$Sy!:?>©i»j|SlMffilSrl00 /x m/t^Tttti«, ± 

[0077] ±|E3^5£am^i-fe^iMOaTi^ 4®^lliJMffi£^3P&m^:Rtf>IC 

100^*3^P-^5«ffil001, 1002^IJfflUT^l-feViM01 N fg2ir^lM02 

f-103£fSt£UTfo5 o 

[0078] *W©3»C5cam*fifc-fe>^"Tftt, ±IBOJ:5»^ #-fe>iM01— 103^ 
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m~<Dj&wte£vi^mmK<nh<D*m^^ti>x%z> 0 

[0079] ^l*5iT>^2ir^iM01 > 102£lC100tf>|£^fliJli®l 

001, 1002^@fl^i-5i:^^> ^3-fe^iM03?rIC100cDa?)2O(7){RiJMffi»— 
^SBISbfc/^ m^ftxiT, Hl4^^$nSJ:5^^3ir>'f-103^Hr>'lM01 
^@a^t^TV^S«ffil00l^@alS1-^^(III|g(A) o )%Blf^fc^ 0 £<b^tt> 

mtt>vio3%m2±>^io2mm&frx\s^inmmoo2\zmn-t : 5z.t(mm 

(B) 0 )t>«T1ig-?&5o AP^T, ^l-^3i->-iM01-103^|lIC«ffi^@aiS(III 
[U(C) 0 )\^TdO, fgl-Sg3i?>iK01~103£IC100<D_h®(T®) ^gfil^-f^i: 

(isiiii(D) 0 )h~^mxh% 0 

[0080] (H»!l2) 

^»Jl^3^5n^^iir>-^1t^;Lfc^--fe^f-l0l-l03 (H3# 

[0081] &M<D±tmmm-t>y-t<DSkm<Dtcisb, mie^-t^Mn^^^^M! 

, mm.fctemm%mi%^tc^(DX&Z> 0 M^f*, CoFeSiB^&£l£o/c: 
E^30 /z m(DT^^T^!7-r-V92-efe'5o 
[0082] ^^^93^, -£<Df*tf£/6U. 5mmtfe5, #t#94^«, Wffi.^ J^Zfrh 

mn&fafc2m<DmM95k,T^is7T*y^92frbMn£frfc2m<7)nm95b$: 

m&l-Xh&c ^(Dtf^m^fD^tmn, 3mmX2mmX4mm-?£>5 0 ^<D^K y 
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[0083] ±!StffcV|ff^9 C7-T-y*^2. 5mm, ^)V%\ . 5mm, 40^->-) £i9&6±fE 

ff*5t-fe^f-(y^@20Mm^J;t^^l. Omm, 
S:^)66^m, 18^->-)i-C\ ^^m^f4SrJt^Lfc:^m^iai5^^i-e 

[0084] mi5^^0^^^J:9^, t^^-fe^f-iw^ff^^f-^^, %mmm&mz 

ir^ih(DMI^T--ef*^ 2{^<Z)53mV/ / turn^^?aUTV 
^50^ii:v^fjtv^-/«tetiTV^^M^^-f , Hli5}c^i-^<, ±3G 

[0085] (H»!j3) 

-c, MM%<vmmft&%t¥ffiistc-Wxh%o ^(D\Hm\^^x, ®3, m7-m9R 
x$m—M4&m\,^xmw~rz> 0 

M3R U?|H7^^D5^, ^l-fe>-lM01COiligi?fe«9, D4te, 

m3S.I>'H7tC*5tt6D7« N ^2-fe^iM02(Di|ig-efc'9, D8te, i§2-fe^m 
02<Z>ft#^ft(D;g:£T*£>9, D9J3:, ^2irViM02(7)i^$-r?fc?)o 

^^ivl, 113^08^^601^, ^3ir^lM03(DitiS-^fei9, D2{2, ^3ir^ 
103^^7 ft ©S^fe 1 ?, D3tt, f|3i?>iM03tf)^£T*;fc5o 
[0086] 03}Cjo^S«-§l5^Tf-feDl-D9(D^f+ffi, -fe^©»Jj|S, fF^SC^fF^ 

[0087] [^1] 
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Dl 


0. 6 


0. 4—0. 9 


0. 2—1. 2 


mm 


D2 


1. 2 


0. 5—1. 5 


0. 3—2. 0 


mm 


D3 


1. 0 


0. 8—1. 2 


0. 3—2. 5 


mm 


D4 


1. 0 


0. 6—1. 6 


0. 2—2. 5 


mm 


D5 


0. 5 


0. 2—1. 0 


0. 2—2. 0 


mm 


D6 


I 0. 4 


0. 2—0. 6 


0. 2—2. 5 


mm 


D7 


0. 5 


0. 3—1. 1 


0. 2—2. 0 


mm 


D8 


1. 0 


0. 8—1. 5 


0. 2—2. 5 


mm 1 


D9 


0. 4 


0. 2—0. 8 


0. 2—2. 5 


mm i 



[0088] ZhK, H8J!l*5»t5W34W:, $&3±>^103\Z.&tf%Wfc&M£&Lie>&ttfa 
«^tvfc®^ll^rtJi®lll^^tb6^«^^->-31<©i|iil?fct),W3 

H8tC33tt5*a50^-feDl— D3, W34&'OW350>f9!tHtU *>if-©^SMia, fF 

[0089] [*2] 



(£2) 







mm*. 






Dl 


0. 6 


0. 2~0. 8 


0. 2—1. 2 


mm 


D2 


1. 2 


0. 6—1. 6 


0. 3—2. 0 


mm 


D3 


1. 0 


0. 5—1. 4 


0. 3—2. 5 


mm 


W34 


0. 025 


0. 010—0. 050 


0. 005—0. 100 


mm 


W35 


0. 025 


0. 015—0. 040 


0. 005—0. 100 


mm 



[0090] EI7^*5l"t5D6(D9)tt % fgl-fe^moi (»2*V1M02) D5(D7) 
tt, m-feVlMOl (^2ir^iM02) <E>i|g-?fc!9, D4 (D8) fit, fglir^lMOl (fg2i? 
Vf-102) <Z>g##|flJ<Z>^3"T?&5o 

[0091] 07tJl*3^SW14'(W24) tt:, #l-fc>iM01 (^2ir^l02) {JLSSttSmffiSE** 
S«10ft#^|^^^n/c®^mi^^jl®lll^^^*®^-^3 

10*g-efc<9> W15(W25)te, p^5^m^^->-31(DSB^t:V^-t?fc^o 
07t^ttS#SP©^feD4— D6, W14XtfW15(D7—D9, W24RU«W25)0 
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[0092] mzl 



(£3) 







mmm 




m& 


D4(D7) 


0. 5 


0. 2—0. 8 


0. 2—1. 0 


mm 


D5(D8) 


0. 5 


0. 3—1. 0 


0. 2—2. 0 


mm 


D6(D9) 


1. 5 


0. 9—2. 1 


0. 3—2. 5 


mm 


W14(W24) 


0. 025 


0. 015—0. 055 


0. 005—0. 100 


mm 


W15(W25) 


0. 025 


0. 015—0. 060 


0. 005—0. 100 


mm 



[0093] B9tel8lt5Mltt, |R3*^103*K^5iiie-eSa!rtS*1034O#B"e&9, 
M2te N mi034(Dm&X*hV, W53te, Htr|BMl034O^®^^^$tbfc® 
^51, 52<D*g"CfcS„ ±IEOJ:5K: % &3ir>in0312 % ^Xa^&V^ttf 1034 

H9tCl*3J"tS#TWO^feMl, M2S.U«M53(^BSIf{C, ±^<DmWM, ffSlUCC 

[0094] [^4] 



(3H) 









nw 


sua 


i Ml 


0. 15 


0. 08—0. 6 


0. 05—1. 2 


mm 


M2 


0. 15 


0. 10—0. 3 


0. 03—2. 0 


mm 


W53 


0. 1 


0. 07—0. 3 


0. 03—2. 5 


mm 



[0095] ft*3, ^©tmofllfife&t^^fflaiMmoV^rtt, |SEJ6Ml^lnIfift"C*>So 
[0096] (HJSM4) 

H16^JlSr*^L.T, MIilf^lO<£l#j&%^HLfc0i|-e&5o 
OV^T, [2ll7~II!2l£rffll^Ct£^-f 5o 

flc4<^^ja®^SB®:b^«/^-V33J:?)^bT&5o 
[0097] ^-Ctt, 0i8^^-rr^<, 5^»(Cj;«9, T^-/^r^ , 7^2cD^j^(cWlB=t 
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[0098] #0ij-ci*, ±mmm^^3^ur<Dmm^xm^tco *-r\ «m*&m 
[0099] *t> mi9^-rr^<, mmw(Dmm^hmM(ommwBi<D^mx\ &mm^ 

[0100] *M©3?5c5c»iBt^ifc-fe>iMOatt, ®20^-rrt<> IClOOfclgt&tt 

xttM^wfeBaw:bVt3o©Mi#^ios^Jfflbr#^bytto-e&So icioo<z>* 

•9-101, ^2ir>-lM02tUT, Zti^in, ifEtfJMI^lO&EBSiLTfcSo I 
C100Oi?$^t^Tfc5Z^I^O^3tSS:^i-5^*W^3^>^103«:, K- 
^36ElOOd^Ml* J f-10Sr*®^U/t 1 b©-C*)So ^^3-feviM03tt, K— * 
S«ioodo«®(cjf^ufc/N°^K^^UfflbricioocDftij^ffi^^i-6J;5{- 

[0101] K-^S=Kl00d^MI^10^®H^bfc^3-fe^lM03O^^^lJ: 
oV>T02l&fllVvri&931-5o K*-^K*R100dtt, MI^O«tM51, 52fc*tJ& 
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[0103] mmms) 

fc&<Z>#ii£tR109«r*rLTV^ o 
[0104] E!22(D3^7cm^{i-fe>'iM0a}*, H»Jl£S^UT, #M£*£109<E>^g 
3g®taci00£^-r3£*^ «ligm»lt>iM01, ^2ir^l02S.t>^3 
ir^l03£gEftUbbtf>-T?fo5 o 

023(D3^7U^^^4ir> / lMOa« > ||Jfe#]4<03&7G^^#ffc"fe>'if3:S 

01,B2-fe^f-102S.^3-fe^iM03^rab/c^(D-Cfe5o 
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[2] m^i^^x, ±iani-fe^, ±iB^2-fe^s:^±fE^3-fe^f-{i, mm 

o 

[3] If 3fc3g2Kl*3l N t, ±|53^^;^&1?>im, 4® <7M«®£if ^fcPM^ 

±IS«E^V^^^^Sa^$tLTV^rt^#|t^63^^^iir^o 
[4] |f^3^*3V>T, JilE^Hr^f-^t>^lsm2-ir^{i, _b|EIC<D51W;i[i:£ 
-r§2ffi^±l2fiiJ^®^ ; etv ; etlSfi^bTfc'9, ifB&^l^-tfBM^f^*;^ 

tl!ci:-r^3^:7C^M^{K-fe^ 0 
[5] f#^^3^*3V^T, ±15^3ir^f-tt, ±fSlC<D;M^®i-5iliJ£[BK^®i-'tt 
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[6] gt3fc3g4fc:*3Vv-C, ±IE^3-fe^f-f*> ±|BIC©*®as®i-5fljS:|Si<«®Jc« 

»ICS:^«i-S#ifia&RfcS:^rU, ±IS^Hr^, ±IE^2-fe>i7-^t/±IE^3-fe 
[9 ] ff jfcJgUcl&lvC, ±|B»l-feVf-x ±lH^2ir^^Tj?±|E^3-fe^-e^, ± 

[10] »3fc3g9fc*5ivr, ±SB32fe5cm^^-fe^iM*. m<DMmm*mttW&& 
If&t^ JilEfg3ir^£±SBIC^@a^LT&9 , 

[11] ftjjtffilOtefcvvC, ±IE^Hr^«0±IBm2ir^tt > ±|BIC©«ffilcBa» 
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[12] j»j|8Sl0te*5lvr, ±IB*3«fe^tts ±|BK-^S«©^*ffi»-^®i'*« 

[13] WfJfcJfil 1 t-*5V ^T, ±l5^3ir^tt, ±|BK—^**©^*® ^Mffii"** 
T33tK 

[14] |»**13^*3V>T, ±mik7m^tiL±Wte, fS£3mmJ^rtTfcoT, £>o, 
i3mmJ^rttfeot, £>0, ^$1. 5mm^rtTfc5w£&^£i"a3&7cra&:£ 

[15] »^9ic*3v>T, ±mm^mm.MtL±wn, m*m&&&&.vxt£&icb. 

a^oj¥$^r^^i»-^1-5«fc5mta$ttTv^r:t*#mir53^7c?K^ 

^^^^^^ffi^p^uTsa^^nfcfs^^m/^-^^^m^^ 
[17] »*3fii6i^*3v^, ±M^if^Y'^^-y>^'^wm^-\t. wmvwm& 
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